The conversion of absorbed fluence used in the TTM-MD modeling to incident fluence usually specified in the presentation of experimental results is performed based on the results of a series of TTM simulations accounting for the electron temperature dependence of the reflectivity and optical absorption coefficient. The laser parameters such as wavelength and pulse duration, as well as the temperature dependences of electron-phonon coupling coefficient, electron heat capacity, and electron thermal conductivity are the same as in the TTM-MD model described in Methods. The lattice heat capacity of Cu and Ag is taken to be constant and equal to 24.44 J/mol K and 35.35 J/mol K, respectively [1] .
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The reflectivity and the optical absorption depth are determined by the complex permittivity ε that is parameterized based on the Lorentz-Drude model [2] , 
where λ is the laser wavelength. As described in Methods, the effective range of laser energy deposition leff is calculated as a combination of lopt and a ballistic electron penetration depth lb.
In order to evaluate the sensitivity of calculated absorbed fluence to the assumed value of the ballistic penetration depth, the results obtained with a constant value of lb0 (15 nm for Cu and 53 nm for Ag) [5] Due to the ultrashort laser pulse duration and shallow optical penetration depth, the laser energy is expected to be rapidly deposited in the surface region of the target. For a bilayer system composed of 50-nm-thick layers, the optical properties of the bilayer are largely defined by the properties of the top layer, since most of the laser energy is confined within the top layer during the laser pulse. Therefore, the absorbed fluence for a bilayer system can be expected to be close to that of a bulk system exposed to the same incident 
